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(57) Abstract: Systems and methods arc disclosed for providing an interactive television system for recording television program- 
ming. The interactive television system may include components for providing personal video recorder (PVR) functionality, such as 
an interactive television program guide (IPG), PVR extensions, PVR application programming interfaces (APIs), a PVR device, any 
suitable hardware or software, or a combination thereof: These components may be implemented in, for example, an arrangement 
having an integrated PVR-compliant device with PVR device, or in an arrangement having a PVR-compliant device (e.g., a set-op 
box) coupled to PVR equipment (e.g., a remote PVR server or a PVR sidecar) with a PVR device. The PVR-compliant device may 
include software and hardware configured to implement the IPG: The PVR APIs may be a library of intelligent vendor-specific and 
vendor-independent APIs able to determine the type of PVR device being used. The PVR extensions and PVR APIs may be config- 
ured to provide a seamless integration of functionality associated with the PVR-compliant device and the PVR device. A full port 
of the IPG may be implemented in both the PVR-compliant device and the PVR device. 
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PERSONAL VIDEO RECORDER SYSTEMS AND METHODS 

Cross Reference to Related Applications 

[0001] This application claims the benefit of United 

States provisional patent application No. 60/278,079, 
filed March 22, 2 001, United States provisional patent 
5 application No. 60/284,951, filed April 19, 2001, and 
United States provisional patent application 
No. 60/290,714, filed May 14, 2001, all of which are 
hereby incorporated by reference herein in their 
entireties . 

10 

Background of the Invention 

[0002] The present invention relates to personal video 
recorder (PVR) systems and, more particularly, to PVR 
systems that include user television equipment having an 
15 interactive television program guide (IPG) with PVR 
extensions implemented thereon. 

[0003] Products have recently been developed that 

allow users to manage their viewing experiences and 
record media with increased flexibility. PVRs , such as 
2 0 those provided by TiVo™ and ReplayTV™, record programs on 
hard-disk drives configured for multi-media storage. 
Users may schedule programs to be recorded and may play 
back the recorded programs at a later time. These 
products also record what users are watching in 
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real-time, allowing users to pause real-time programs 
when, for example, the user must leave the room. The 
product may continue recording and storing the program 
being broadcast while the displayed program is paused. 
5 Users may resume their viewing where they left off, and 
may fast forward through commercials until they reach the 
point at which the program is currently being provided. 
[0004] Interactive television applications, such as 
IPGs, are now widely available to the general public. 

10 IPGs may be used to provide interactive television 
services. Interactive television services include 
services for allowing a user to tune to a program, set 
parental locks, record a program, set reminders, etc. 
[0005] IPGs may allow users to record programs on 

15 digital or analog storage devices (e.g., videocassettes , 
hard disks, floppy discs, flash memory, recordable 
compact discs (CDs) , and recordable digital versatile 
discs (DVDs) ) . Programs may also be recorded on a 
program guide server, Internet server, or other server. 

20 The program guide server may be located at, for example, 
the cable system headend. The program guide may be an 
on-line program guide, which may be implemented using a 
web server on the Internet. 

[0006] However, in most cases, the IPGs that 

25 facilitate television viewing remain separate from the 

applications that offer PVR functionality. For example, 
PVRs may include IPGs that are separate from the IPGs 
provided by other user equipment (e.g., a set -top box) 
and may require input devices and graphic interfaces 
30 separate from those used with existing IPGs. 

Subsequently, users often experience difficulty 
integrating existing IPGs with video recording 
applications . 
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[0007] It would therefore be desirable to provide an 

interactive television system having PVR functionality in 
which the user may use an IPG seamlessly with PVR 
functionality . 

5 

Summary of the Invention 

[0008] In view of the foregoing, it is an object of 

the present invention to provide an interactive 
television system having PVR functionality in which the 

10 user may use an IPG seamlessly with PVR functionality. 

[0009] This and other objects of the present invention 
are accomplished by providing a PVR-compliant media 
recording system with an architecture that may include, 
for example, a PVR device, PVR application programming 

15 interfaces (APIs) , PVR extensions, storage devices, and 
any additional hardware or software, or combination 
thereof, for the purpose of integrating PVR functionality 
to an IPG. 

[0010] The high-level hardware architecture may 
20 involve a PVR-compliant device and PVR equipment having a 
PVR device. The PVR-compliant device may include an IPG 
that provides a user with the ability to record 
television programming. The user may control the IPG 
functionality by sending a command to the PVR-compliant 
25 device. A signal corresponding to the command may be 
generated by the PVR-compliant device and may be 
communicated to and executed by the PVR device. 
[0011] The PVR-compliant device may include software 
and hardware configured to implement an IPG, PVR 
30 extensions, and PVR APIs. The PVR device may be coupled 
to the PVR-compliant device, and the PVR APIs may be 
configured to facilitate communications between the PVR 
device and the PVR-compliant device. The PVR device may 
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include software and hardware configured to implement an 
IPG, PVR extensions, and PVR APIs. 

[0 012] The PVR- compliant device may include hardware 
interfaces and software interfaces that may provide an 
5 IPG with PVR features. The PVR extensions and PVR APIs 
may be configured to provide a seamless integration of 
PVR functionality with the IPG. For example, PVR- 
compliant applications may interface with existing IPGs 
implemented in other hardware, such as a set-top box, to 

10 perform the PVR functions. 

[0 013] When coupled to a PVR device, the PVR- compliant 
device may detect the PVR device being coupled, determine 
the type of PVR device being used based on information 
received from the PVR device, and establish 

15 communications with the PVR device based on the 

information received. This may be accomplished using 
intelligent PVR APIs implemented in the PVR-compliant 
device . 

[0014] In a similar manner, the PVR device may detect 
20 the PVR-compliant device being coupled, determine the 
type of PVR-compliant device being used based on 
information received from the PVR-compliant device, and 
establish communications with the PVR-compliant device 
based on the information received. This may be 
25 accomplished using PVR APIs implemented in the PVR 
device . 

[0015] A full-port of the IPG may be implemented in 
both the PVR equipment and the set -top box. A full-port 
of the IPG is a full implementation of the IPG 
30 application that includes of all features and functions 
associated with the IPG. In this dual-platform 
arrangement, where the IPG is implemented in both the PVR 
equipment and the set -top box, the integrated IPG may be 
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used to provide PVR features and functionality when PVR 
equipment is being used. The dual-platform arrangement 
also allows either the PVR equipment or the set -top box 
to be used independently as a stand-alone system. Other 
5 configurations for integrating PVR features and functions 
may also be used. 

Brief Description of the Drawings 

[0016] The objects and advantages of the invention 
10 will be apparent upon consideration of the following 
detailed description, taken in conjunction with the 
accompanying drawings, in which like reference characters 
refer to like parts throughout, and in which: 
[0017] FIG. 1 is a diagram of an illustrative 
15 interactive television system in accordance with the 
present invention; 

[0018] FIG. 2 is a diagram of an illustrative 
interactive television system having network nodes in 
accordance with the present invention; 
20 [0019] FIG. 3 is a diagram of illustrative user 
television equipment in accordance with the present 
invention; 

[0020] FIG. 4 is a diagram of an illustrative remote 
control in accordance with the present invention; 
25 [0021] FIG. 5 is a diagram of an illustrative PVR- 

compliant device that may be used in accordance with the 
present invention; 

[0022] FIGS. 6-7 are flow-charts of illustrative steps 
involved in establishing communications between PVR 
30 equipment and a PVR- compliant device in accordance with 
the present invention; 
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[0023] FIG. 8 is a diagram of an illustrative 

arrangement of software and hardware on a PVR device in 

accordance with the present invention; 

[0024] FIGS. 9-14 are diagrams of illustrative 

5 arrangements for implementing a PVR device using a PVR 

sidecar in accordance with the present invention; 

[0025] FIG. 15 is a more detailed diagram of the 

illustrative arrangement of the diagrams of FIGS. 9-14 in 

accordance with the present invention; 
10 [0026] FIGS. 16-18 are diagrams of illustrative 

arrangements for implementing a PVR device using a PVR 

server in accordance with the present invention; 

[0027] FIG. 19 is a diagram of an illustrative 

arrangement for implementing a PVR device using an 
15 integrated set-top box in accordance with the present 

invention; 

[0028] FIGS. 20-22 show illustrative display screens 
for recording programs in accordance with the present 
invention; 

20 [0029] FIGS. 23-24 are flow-charts of illustrative 

steps involved in recording programs using a PVR system 
in accordance with the present invention; 
[0030] FIG. 25 shows an illustrative display screen 
for accessing scheduled recordings in accordance with the 

25 present invention; 

[0031] FIG. 26 is a flow-chart of illustrative steps 
involved in accessing scheduled recordings in accordance 
with the present invention; 

[0032] FIGS. 27-28 show illustrative display screens 

30 for accessing and viewing recorded programs in accordance 
with the present invention; 

[0033] FIG. 29 is a flow-chart of illustrative steps 

involved in accessing and viewing recorded programs using 
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a PVR system in accordance with the present invention; 
and 

[0034] FIG. 30 shows an illustrative recording 
reminder display screen in accordance with the present 
5 invention. 



Detailed Description of the Invention 

[0035] An illustrative interactive television system 
in accordance with the principles of the present 

10 invention is shown in FIG. 1. Illustrative interactive 
television system 100 may include main facility 102, 
distribution facility 110, and user equipment 122. 
Illustrative interactive television system 100 may 
include multiple main facilities 102. Only one main 

15 facility 102, however, is illustrated in FIG. 1 to avoid 
over-complicating the drawing. 

[0036] Main facility 102 may include server 104 for 
storing and distributing IPG information from program 
guide database 106. Program guide database 106 may store 

20 program guide information such as television program 
listings information, service listings information, 
program-related information, VOD program information, 
pay-per-view ordering information, promotional 
information, or any other suitable program guide 

25 information. Main facility 102 may distribute the 

program guide information to distribution facility 110 
via communications path 108. 

[0037] Communications path 108 may be any suitable 
communications path, such as a satellite link, a cable 
30 link, a fiber-optic link, a microwave link, a telephone 

network link, an Internet link, or a combination thereof. 
If it is desired to transmit video signals (e.g., 
television programs) over communications path 108 in 
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addition to data signals, a relatively high bandwidth 
link such as a satellite link may be preferable to a 
relatively low bandwidth link such as a telephone line. 
Only one distribution facility 110 is shown in FIG. 1 to 
5 avoid over-complicating the drawing. Multiple 

distribution facilities may be involved in implementing 
interactive services . 

[0038] The program guide information or content 
transmitted by main facility 102 to distribution 

10 facility 110 may include television program listings data 
(such as program times, channels, titles, descriptions, 
program type, genre, actors) or any other suitable data. 
[0039] The promotional information transmitted by main 
facility 102 to distribution facility 110 may include 

15 various promotional banners, promotional ads, promotional 
slogans, promotional advertisements, or any other 
suitable promotional material. 

[0040] Distribution facility 110 may be a television 
distribution facility for broadcast television, a cable 

20 system headend, a satellite distribution facility, or any 
other suitable distribution facility for distributing 
signals to viewers. Distribution facility 110 may 
distribute program guide information, programming 
content, or any other suitable content or information to 

25 user equipment 122 via communications paths 114. 

Distribution facility 110 may include server 112 for 
storing such content and information. Server 112 may be 
used for distributing television programming, music, or 
any other suitable type of media in response, for 

30 example, to requests for such content and information. 

Server 112 may include a local database 116 for storing 
various information and content (e.g., program guide 
information) or for storing recorded programs remotely. 
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Storing recorded programs remotely on a server at the 
distribution facility may be an alternative to a storage 
media in the user's home. Client-server based 
interactive television systems with remote server 
5 recording are illustratively described, for example, in 
Ellis, et al. U.S. Patent Application No. 09/332,244, 
filed June 11, 1999, which is hereby incorporated by 
reference herein in its entirety. Additional techniques 
for storing programs and program information are 

10 illustratively described, for example, in Hassell, et al . 
U.S. Patent Application No. 09/157,256, filed 
September 17, 1998 which is hereby incorporated by 
reference herein in its entirety. In addition, 
server 112 may be capable of providing other interactive 

15 services such as near video-on-demand and video-on- 
demand. Server 112 may include one or more computers. 
[0041] If desired, some or all of the information 
distributed to distribution facility 110 may be provided 
using information sources other than main facility 102. 

20 For example, distribution facility 110 may receive 
information from wide area network 118 (e.g., the 
Internet) via communications path 120. Communications 
path 120 may be a Tl link, a digital subscriber line 
(DSL) link, a cable modem link, an analog modem link, or 

25 any other suitable link. 

[0042] If desired, data may be provided to user 
equipment 122 using facilities other than main 
facility 102 and distribution facility 110. For example, 
user equipment 122 may receive data directly from wide 

30 area network 118 via communications path 62. 

Communications path 62 may be a Tl link, a DSL link, a 
cable modem link, an analog modem link, radio frequencies 
such as a paging system, or any other suitable link. In 
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another example, a separate facility such as a satellite 
broadcasting system (not shown) may transmit data to user 
equipment 122, which may receive data via a satellite 
receiving system (not shown) . 
5 [0043] Communications path 114 may be any suitable 
type of link that allows distribution facility 110 to 
distribute program guide information, television 
programming, or any other suitable information, data, or 
media to user equipment 122. There may be more than one 

10 communications path 114 that couples each user 

equipment 122 to distribution facility 110. For example, 
if distribution facility 110 is a cable headend, user 
equipment 122 may receive information via a cable link 
and may transmit information to distribution facility 110 

15 via a digital serial link, a dial-up modem connection, or 
any other suitable link. Each of communication paths 114 
may be unidirectional or bi-directional. 

[0044] User equipment 122 may be configured to send or 

receive e-mails via communication path 122 or 
20 communications path 120. User equipment 114 may receive 
e-mails that were sent by distribution facility 110 or by 
some other facility. 

[0045] An interactive television application, in 
accordance with the embodiments described herein, may be 

2 5 implemented in user equipment 122 to provide interactive 
services to a user. Interactive services may enable a 
user to interact with television applications, for 
example, by setting particular channels as favorites, by 
changing channels, by ordering pay-per-view (PPV) movies, 

30 by selecting programs to be recorded, by playing recorded 
programs, etc. An interactive television application may 
be an IPG application, or an interactive personal video 
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recorder application that may be used to provide 
interactive services to users. 

[0046] User equipment 122 may be based on a television 
platform, a computer platform, or both. For example, 
5 user equipment 122 may include user television equipment 
(e.g., a television set, a PVR, and a set-top box), user 
computer equipment (e.g., a desktop computer, a laptop 
computer, a handheld computing device such as a personal 
digital assistant or any other small personal computing 

10 device, etc.), or any other suitable user equipment for 

implementing an IPG. User computer equipment may include 
a computer based receiver having integrated set -top box 
circuitry or a personal computer television (PC/TV) . If 
desired, user television equipment may include computer 

15 equipment for receiving e-mails. 

[0047] As shown in FIG. 2, the capabilities of 

server 112 (FIG. 1) may be provided using servers 202, 
located at network nodes 204. Servers such as 
-servers 2 02 may be used instead of server 112 or may be 

20 used in conjunction with server 112 located at 

distribution facility 110. Servers 202 may include web 
servers, main frame computers, or any suitable device or 
devices. User equipment 212 may include any suitable 
device for providing an IPG such as user television 

25 equipment. 

[0048] FIG. 3 shows illustrative user television 
equipment 300 that is based on a set-top box arrangement. 
User television equipment 3 00 may include set -top 
box 302, recording device 304, display device 306, and 

30 remote control 312. FIG. 3 illustrates that set-top 
box 3 02 is coupled to recording device 3 04 and that 
recording device 304 is coupled to display device 306. 
These couplings may be based on wired connections, 
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wireless connections, or any suitable network connection. 
FIG. 3 also shows that remote control 312 may be able to 
communicate with set- top box 302, recording device 304, 
and display device 306 via a wireless link 314. Persons 
5 skilled in the art will appreciate that set-top box 302, 
recording device 3 04, remote control 312, and display 
device 3 06 may be interconnected differently than that 
shown in FIG. 3 and that components may be added or 
removed. For example, recording device 3 04 may be 

10 integrated with set-top box 302 in a single device. 

[0049] Set-top box 302 may receive signals transmitted 
by distribution facility 110 (FIG. 1) (e.g., audio, 
video, or IPG data) . Set -top box 3 02 may include a 
storage device (e.g., a hard drive) or memory for storing 

15 personal user preferences settings, user-programmed 
reminders, or other information. For illustrative 
purposes, the present invention will be described in the 
context of user television equipment 300, which has set- 
top box 302 as its receiver or tuner. If desired, user 

20 television equipment 3 00 may include multiple tuners 

which may be used for simultaneously watching one program 
and recording another. IPGs with simultaneous watch and 
record capabilities are illustratively described, for 
example in Lemmons et al . U.S. Patent Application 

25 No. 09/329,850, filed June 11, 1999, which is hereby 
incorporated by reference herein in its entirety. 
[0050] Set-top box 302 may be coupled to recording 

device 304. Recording device 304 may include PVR 308, 
VCR 310, or any other suitable recording device. 

30 Recording device 304 may include one or both of PVR 308 
and VCR 310. If the user desires to record a program, 
set-top box 302 may be manually or automatically tuned to 
a particular channel and control signals may be sent to 
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recording device 3 04 to record that program. Data 
link 3 09 may couple PVR 3 08 and VCR 310, and may be a 
cable link or any other suitable data link. Data 
link 3 09 may be used to transfer audio/video signals for 
5 programs between PVR 3 08 and VCR 310. 

[0051] Set-top box 302 may send audio/video signals 
and signals that are representative of graphics to 
display device 306 for presentation to the user. If 
desired, set- top box 3 02 may route signals to display 

10 device 306 through recording device 304. Display 

device 306 may be a television, a computer monitor, a 
computer system with a monitor and speakers, a flat panel 
display, or any other suitable display device. 
[0052] Set-top box 302 may be arranged in a 

15 client/server relationship with PVR 308. In one 

embodiment of the present invention, set -top box 3 02 may 
function as a server and PVR 3 08 may function as a 
client. All requests for information received from 
remote control 312 or other input devices may be routed 

20 first through the set-top box 302. If, for example, a 
user requests PVR information or a PVR recording, the 
request may first be processed by set-top box 302 which 
may communicate with PVR 3 08 to obtain the information or 
recording. Set-top box 302 may send audio/video signals 

25 and signals that are representative of graphics to 
display device 306 based on the communications with 
PVR 308. Other arrangements for establishing 
communications and operations between PVR 3 08, set -top 
box 3 02, and display device 3 06 may also be used. 

30 [0053] A user may interact with any of the components 
in user television equipment 300 and with an IPG using 
one or more input devices, such as remote control 312. 
Remote control 312 may have various buttons that may be 
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pressed by the user to interact with portions of an IPG. 
For illustrative purposes, many aspects of the present 
invention are discussed primarily in the context of an 
input device that is a remote control. Other suitable 
5 input devices such as a conventional keyboard, a wireless 
keyboard, a touch screen display remote, a handheld 
computer, a mouse, a trackball, or a touch pad may also 
be used. 

[0054] An IPG may be implemented locally on user 

10 equipment 3 00 or may be implemented using a client -server 
or distributed architecture where some of the program 
guide application is implemented locally on user 
equipment 3 00. Client - server program guides are 
illustratively described, for example, in Ellis et al . 

15 U.S. Patent Application No. 09/374,043, filed 

August 13, 1999, which is hereby incorporated by 
reference herein in its entirety. If desired, an IPG for 
providing the features and functionalities discussed 
herein may be partly implemented in PVR 308, set-top 

20 box 3 02, or both. 

[0055] FIG. 4 shows illustrative remote control 408 

that may include various function buttons. Remote 
control 408 may include primary option buttons 402 that 
may provide a user with access to frequently used actions 

25 in an interactive television system having IPG 

functionality. Primary option buttons 4 02 may include 
power button 420, menu button 432, info button 410, lock 
button 422, exit button 424, and music button 414. Menu 
button 432 may provide the user with the ability to cause 

30 a menu display screen to be displayed. Info button 410 
may provide the user with the ability to display an 
information display screen. Lock button 422 may provide 
the user with the ability to modify access privileges to 
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certain programs, channels, or other television content. 
Exit button 424 may provide the user with the ability to 
exit a program guide. Music button 414 may provide the 
user with the ability to listen to music channels that 

5 carry audio. 

[0056] Remote control 408 may include alphanumeric 
buttons 4 04 that may be used for entry of alphanumeric 
characters. Alphanumeric buttons 4 04 may further include 
last button 434 which may provide the user with the 
10 ability to return to the last channel that was watched or 
the last screen that was displayed. 

[0057] Remote control 408 may include task buttons 406 
that may provide means for directing a task to be 
performed by user equipment (e.g., user equipment 300 of 

15 FIG. 3). Task buttons 406 may include, for example, play 
button 438, pause button 440, stop button 442, rewind 
button 444, fast-forward button 446, record button 436, 
"OK" button 412, or any other suitable task button. 
Remote control 408 may include control buttons 488 that 

20 may include volume control buttons 426, navigation 

buttons 43 0, and channel control buttons 42 8. Navigation 
buttons 43 0 may provide the user with the ability to 
adjust or move a desired element (e.g., a cursor, a 
highlight window, etc.) vertically or horizontally. For 

25 example, if the desired element is a cursor in an IPG 
display screen, navigation buttons 430 may be used to 
move the cursor in the display screen. "OK" button 412 
in task buttons 406, in combination with navigation 
buttons 43 0, may provide the user with the ability to 

30 make on-screen selections. Remote control buttons are 

also sometimes referred to herein as remote control keys. 
[0058] In one embodiment of the present invention, 

interactive television system 100 (FIG. 1) may include a 



WO 02/078317 



PCT/US02/11263 



- 16 - 

PVR- compliant media recording system for recording 
television programming having PVR-compliant device 500 of 
FIG. 5. PVR-compliant device 500 may include, for 
example, IPG 502, PVR extensions 504, PVR APIs 506, 
5 firmware 5 08, any other component needed to accommodate 
PVR functionality, or any combination thereof. 
Components of PVR-compliant device 500 may be located in, 
for example, a PVR sidecar, a PVR server, a set- top-box, 
any suitable location or locations, or a combination 
10 thereof. 

[0059] IPG 502 may be any IPG capable of displaying 
program information made available through distribution 
facility 110. PVR extensions 504 may include any 
suitable hardware, software, or both that may be used in 

15 conjunction with IPG 502 or any other suitable 

interactive television application. In one suitable 
approach, PVR extensions 504 may be implemented together 
with IPG 502 (e.g., as part of a single software 
component) . In another suitable approach, PVR 

20 extensions 504 may be implemented separately from IPG 502 
(e.g., as a separate software module), but may work in 
conjunction with IPG 502 as a separate functional 
component . 

[0060] Whether separate from IPG 502 or integrated as 
25 part of IPG 502, PVR extensions 504 may enable a seamless 
integration of IPG 502 with PVR functionality. This 
seamless integration may include, for example, using the 
same interface motif for PVR-related functions as is used 
for IPG-related functions. By providing such add-on PVR- 
30 enabling features to IPG 502, PVR equipment may be 

combined with IPG 502 to provide a single interface with 
which to operate both IPG 502 and the PVR equipment. 
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[0061] In one suitable approach, PVR equipment having 
a PVR device may be coupled to PVR-compliant device 500 
to provide PVR functionality. PVR equipment may include 
any combination of software, hardware, or both that 
5 provides PVR functionality using a PVR. PVR equipment 

may include, for example, a PVR sidecar, a PVR server, an 
integrated set- top box, or any other suitable hardware, 
software, or both that enables PVR functionality. 
[0062] PVR APIs 506 may be used to facilitate 
10 communication between the IPG and the PVR equipment. PVR 
APIs 506 may provide a set of routines, protocols, tools, 
or a combination thereof, for communicating with the PVR 
device . 

[0063] In one suitable approach, in the absence of an 

15 API standard for use with the PVR device, PVR APIs 506 
may be vendor-specific. More particularly, in this 
approach, only certain PVR devices may be used in 
conjunction with PVR-compliant device 500. For example, 
PVR devices may be made to be compatible with a 

20 particular PVR-compliant device 500 having vendor- 
specific PVR APIs 506. Alternatively, PVR-compliant 
device 500 having vendor- specif ic PVR APIs 506 may be 
made to be compatible with a particular PVR device. A 
PVR vendor may be responsible for implementing PVR 

25 APIs 506 for a specific PVR device. 

[0064] In another suitable approach, PVR APIs 506 may 
be vendor- independent (e.g., based on industry standard 
or proprietary standard PVR APIs) . Designing PVR 
APIs 506 in this way may allow IPG 502 to be developed 

30 independently from the PVR device, providing flexibility 
in the selection of the PVR device. Also, PVR devices 
may be developed independently from PVR APIs 506. 
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[0065] PVR APIs 506 may include functionality for 

determining the type (model, manufacturer, etc.) of PVR 
device being used. For example, PVR APIs 506 may include 
a library of multiple vendor-specific APIs, generic APIs, 
5 or both. In this approach, PVR APIs 506 may be used to 
determine which of the vendor-specific APIs should be 
used based on a determination of the type of PVR device 
coupled to PVR- compliant device 50 0 or by any other 
suitable criteria (e.g., using firmware 508, PVR 

10 extensions 504, or IPG 502). 

[0066] In one suitable arrangement, PVR APIs 506 
having a library of intelligent APIs may be implemented 
in PVR-compliant device 500. In this arrangement, PVR 
APIs 506 may automatically detect the PVR device when 

15 coupled to PVR-compliant device 500, test and diagnose 
the PVR device, and automatically generate the driver 
source code for the specific PVR device being used. 
[0067] FIG. 6 is a flow chart of illustrative steps 

involved in determining the type of PVR device being 

20 used. At step 602, PVR-compliant device 500 (FIG. 5) may 
monitor one or more communication channels (e.g., 
hardware interfaces) . This monitoring may be done in any 
suitable way. For example, any suitable "hot pluggable" 
technique (e.g., as used for a universal serial bus) may 

25 be used, whereby a peripheral hardware device may be 

detected when coupled accordingly. If a "hot pluggable" 
method is not supported, the PVR-compliant device may 
monitor one or more communication channels at power-up. 
The monitoring may be either a continuous, substantially 

30 continuous, or periodic process. At step 604, if and 
when the PVR device is coupled to PVR-compliant 
device 5 00, the PVR device may be detected. Upon 
detection of the PVR device, PVR-compliant device 500 may 
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determine the type of device that has been coupled at 
step 606. The determination of the type of PVR device 
may be made, for example, using any suitable handshaking 
protocol. In one suitable approach, one or more of the 
5 PVR APIs 506 may be used to "handshake" with the PVR 

device. Based on the result of this query, a set of APIs 
of PVR APIs 506 that correspond to the type of detected 
PVR device may be selected for use in communicating with 
the PVR device at step 60 8. 

10 [0068] In another suitable arrangement, PVR APIs 506 

having a library of intelligent APIs may be implemented 
in the PVR device. In this arrangement, PVR APIs 506 may 
automatically detect PVR-compliant device 500 when 
coupled to the PVR device, test and diagnose PVR- 

15 compliant device 500, and communicate with the specific 
PVR-compliant device 500 using the appropriate 
corresponding APIs. 

[0069] FIG. 7 is a flow chart of illustrative steps 

involved in determining the type of PVR-compliant device 

20 being used. The PVR device, or any other suitable 

device, may be coupled with PVR-compliant device 500 in 
step 702. The PVR device may then identify itself to 
PVR-compliant device 500 in step 704 using a "handshake" 
technique as discussed above. In another suitable 

25 approach, PVR-compliant device may receive indication 

from the user as to the type of PVR device being used in 
step 706. As a result of either of steps 704 or 706, the 
PVR device may then determine the appropriate PVR APIs to 
be used when communicating with the PVR-compliant device 

30 in step 708. The selected PVR APIs may then communicate 
with the PVR-compliant device in step 710. 
[0070] The foregoing description of monitoring 

techniques that may be used by PVR-compliant device 500 



WO 02/078317 



PCT/US02/11263 



- 20 - 

and the PVR device are to illustrate embodiments where 
the PVR device is implemented in PVR equipment separate 
from the PVR-compliant device. Such monitoring and 
detection would not be necessary if the PVR device were 
5 integrated into PVR-compliant device 500. However, in 
another suitable arrangement, PVR-compliant device 500 
may have peripheral component interconnect (PCI) 
interfaces, industry standard architecture (ISA) 
interfaces, integrated drive electronic (IDE) interfaces, 
10 small computer system interfaces (SCSI) , or any other 
suitable interfaces that may be used to create an 
integrated device by way of the above-mentioned 
monitoring and detection. 

[0071] After determining the appropriate PVR APIs to 
15 use in facilitating communication between the PVR device 
and PVR-compliant device 500, PVR APIs 506 may be used to 
execute any suitable functions, routines, or any other 
suitable programming constructs, to provide any suitable 
protocols, to provide any suitable tools, or to provide 
20 any combination thereof. For example, the following 

Tables 1-10 show illustrative programming constructs that 
may be provided by PVR APIs 506, such as general disk 
management, file support, video playback controls, video 
processing support, etc. 

25 

Table 1 : General Disk Management 



Format Hard Drive 


Inputs 




Outputs 


Indication of success or failure of format and free 
space available. 




Inputs 




Directory of Files 


Outputs 


List of file names owned by this application 


Fife Type Request 


Inputs 


File name 


Outputs 


Program file, data file, etc. 


Free Space inquiry 


Inputs 




Outputs 


Amount of free disk space available to this application 



WO 02/078317 PCT/US02/11263 

- 21 - 



Table 2: Program File Record Support 



Supported Record 
Quality Levels Inquiry 


Inni itc 
HipUlo 


\Hfr\ 


r*\i itr\i i to 
VJUipUlS 


LISl OT bUppUl Leu mJcallLy levels 


Quality Level Info 


In r\i itc 

i> ipuio 


opcuilio quality level 


LJUipUlS 


L/loK spaCe leWjUlieu pel ocOUMU IUI ope^llieu L^Ualiiy 

level 


Record Current Program 




Si^p and tvoe of buffer allocated to beainnino and end 
of recording, level of recording quality, channel 
selection, series or one-time recording, etc. 


Outputs 


File name and indication of success or failure to 
record program 


Stop Recording 


Inputs 


File name 


fi i itni i frc 

LJUipULS 


inulCallUTi OT bUULcbb Uf lealluie LU oiup icUUlUllly 


Pause Recording 


inputs 


rile name 


Outputs 


Indication of success or failure to pause recording 


Resume Recording 


Inputs 


File name 


Outputs 


Indication of success or failure to resume recording 


Change Record 
Attributes 


Inputs 


File name, new buffer size/type, new level of 
recording quality, new channel selection, change type 
of recording (i.e. series or one-time recording), etc. 


Outputs 


Indication of success or failure to change record 
attributes 


Asynchronous Program 
File Information Returned 
to Guide While Recording 




If the system is out of disk space the recording stops 




If the buffer is full the recording stops 



5 Table 3: Program File Playback Support 



Open File for Playback 


Inputs 


File name, file offset 


Outputs 


Indication of success or failure to open file for playback 


Close File for Playback 


Inputs 


File name 


Outputs 


Indication of success or failure to close file for playback 


Asynchronous Program 
File Information 
Returned to Guide While 

Playing 




The end or beginning of a program has been reached 




Index data at current location in recording , 




Bookmark recording at current location 




Change the level of recording quality 



10 
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Table 4: Program File Linked Data Item Support 



Write Data Item to 
Program File 


Inputs 


File name, file header information, file offset 


Outputs 


Indication of success or failure to write data item to 
program file 


Retrieve Linked Data 

items 


Inputs 


File name 


Outputs 


List of data items for each item, (e.g., item number, 
header information, file offset, data size, etc.) 


Read Data Item 


Inputs 


File name, file offset, or data item number 


Outputs 


Indication of success or failure to read data item 


Delete Data item 


Inputs 


File name, file offset, or data item number 


Outputs 


indication of success or failure to delete data item 


Table 5: Program File Bookmark Support 


Bookmark Current 
Location (valid during 
record or playback) 


Inputs 


File name, bookmark ID 


Outputs 


Indication of success of failure to bookmark current 
location 


Jump to Playback 
Location 


Inputs 


File name, bookmark ID, offset 


Outputs 


Indication of success of failure to jump to playback 
location 


Retrieve List of 
Bookmarks 


Inputs 


File name 


Outputs 


List of bookmarks (for each bookmark, bookmark ID, 
offset) 


Delete Bookmark 


Inputs 


File name, bookmark ID 


Outputs 


Indication of success or failure to delete bookmark 


Table 6: General Program File Support 


Get Information About 
Program File 


Inputs 


File name 


Outputs 


List program file status, size, record quality, offset, 
buffer, number of bookmarks, number of linked data 
items, etc. 


Delete Program File 


Inputs 


File name 


Outputs 


Indication of success or failure to delete program file 



10 
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Table 7: Video Playback Control 



Trick Mode Inquiry 


Inputs 


N/A 


Outputs 


List of supported "trick" modes (Number of rewind 
speeds, numoer or Tast Torwaru speeas, numDer ot 
<sin«/ nlav «;nppds number of reverse Dlav SDeeds 
support for single frame advance, support for single 
frame reverse) 


Pause 


inputs 


rue name 


Outputs 


Indication of success or failure to pause recording 

Dlavhack 


Rewind 


inputs 


rue name, speeu 


Outputs 


Indication of success or failure to rewind recording 
nlavback 


Fast Forward 


inpuis 


rue name, speea 


Outputs 


Indication of success or failure to fast forward 
rpmrriinn nlavback 


Play 


inpuis 


rue name, speeu 


Outputs 


Indication of success or failure to play recording 

nlavhark 


Plav Reverse 


inputs 


riie name, speeu 




Indication of success or failure to olav recording" 
playback in reverse 


Single Frame Advance 


Inputs 


File name 


Outputs 


Indication of success or failure to single frame 
advance recording playback 


Single Frame Reverse 


Inputs 


File name 


Outputs 


Indication of success or failure to single frame reverse 
recording playback 


Stop Playback 


Inputs 


File name 


Outputs 


Indication of success or failure to stop playback 



Table 8: Other Video Processing Support 



Overlay onto Output 

Video 


Inputs 


Graphics to be overlaid 


Outputs 


Indication of success or failure to overlay graphics 
onto output video 


Playback Volume Control 


Inputs 


Volume level, mute on/off 


Outputs 


Indication of success or failure to control playback 
volume 


Video Effects 


Inputs 


Specific effect (e.g. resize video, reposition 
video, etc.) 


Outputs 


Indication of success or failure to control video effects 



5 
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Table 9: Program Editing Support 



Create New Blank 
Program File 


Inputs 


N/A 


Outputs 


indication of success or failure to create a new blank 
program file and file name (if successful) 


Copy Program File 


Inputs 


File name, offset, bookmark, overwrite or append 


Outputs 


Indication of success or failure to copy program file 


Trim Program File (delete 
program between two 

locations) 


Inputs 


Input File Name, Starting Offset or Bookmark, Ending 
Offset or Bookmark 


Outputs 


Indication of success or failure to trim program file 


Table 10: Data File Support 


Create New Data File 


Inputs 


File identifier, size and type of file 


n 1 1 trM i fro 


iiiUIUaLIUit Ol bULUcoo UI lallUlC LU Alcaic new UdLa IMC 


Open Data File for 
Appending 


Inputs 


File Identifier 


Outputs 


Indication of success or failure to open data file for 
appending, file name 


Write Data to File 


Inputs 


File name, data and size 


Outputs 


Indication of success or failure to write data to file 




Inputs 


File name 


Close Data File 


Outputs 


Indication of success or failure to close data file 


Open Data File for 
Reading 


Inputs 


File identifier 


Outputs 


Indication of success or failure to open data file for 
reading, file name 


Read Data from File 


Inputs 


File name, size 


Outputs 


Indication of success or failure to read data from file, 
data, and size 


Delete Data File 


Inputs 


File identifier 


Outputs 


Indication of success or failure to delete data file 


Get Information About 

Data File 


Inputs 


File identifier 


Outputs 


List data file status, size and type 


Open Data File for 
Playback 


Inputs 


File identifier, offset 


Outputs 


Indication of success or failure to open data file for 
playback, File Name 



[0072] It will be understood that the PVR API 

programming constructs of Tables 1-10 are merely 
illustrative. Any other suitable API programming 
construct may be used instead of or in addition to those 
10 illustrated. It will further be understood that any 
suitable modification may be made to the APIs of 
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Tables 1-10 in accordance with, for example, a particular 
arrangement of hardware, software, or both being used. 
[0073] One suitable function of the PVR APIs is to 
facilitate communication between IPG 502 of PVR-compliant 
5 device 50 0 and the PVR device implemented in PVR 
equipment. FIG. 8 shows one configuration of PVR 
software and hardware that may be used to implement PVR 
device 802 on PVR equipment or any other suitable 
equipment. In one suitable arrangement, PVR equipment 

10 may contain only PVR device 802. In other suitable 

arrangements, PVR equipment may include PVR device 802, 
other components of PVR-compliant device 500 (e.g., PVR 
APIs 506), any additional hardware or software, or a 
combination thereof . 

15 [0074] PVR device 802 may include any suitable 

hardware, software, or both including, for example, 
circuitry 8 04, memory 8 06 (e.g., random access memory 
(RAM) or any other suitable solid state volatile or non- 
volatile memory devices), hardware interfaces 808 (e.g., 

20 serial interface (i.e. RS-232), parallel interface (i.e. 
high-performance parallel interface (HIPPI) ) , universal 
serial bus (USB) interface, FireWire (i.e. Institute of 
Electrical and Electronics Engineering (IEEE) 1394) 
interface, wireless interface (i.e. wireless application 

25 environment (WAE) ) , RGB component interface, RJ-45 

interface, telephone line interface, Ethernet interface, 
coaxial cable interface, optical interface, or any other 
suitable interface), software drivers 810, 

processors 812, storage devices 814 (e.g., hard-drives or 
30 any other suitable magnetic storage devices, optical 

storage devices, or any other suitable storage devices), 
APIs 816, IPG or IPG-like applications 818, or any other 
suitable hardware or software. PVR device 8 02 may 
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provide, among other things, functionality related to the 
recording, storage, scheduling, retrieval, and playback 
of television programming. 

[0075] It will be understood that PVR- compliant 

5 device 50 0 and PVR device 8 02 may be used in any suitable 
arrangement with any suitable additional software, 
hardware, or both. For example, components of PVR- 
compliant device 500 and PVR device 802 may be 
interchanged or otherwise moved from one to the other in 

10 any suitable way. 

[0076] In one suitable embodiment of the present 
invention, PVR-compliant device 500 may be used in 
conjunction with a PVR sidecar to provide PVR 
functionality as illustrated in FIGS. 9-14. In the 

15 arrangement illustrated in FIG. 9, PVR-compliant 

device 500 may be implemented in set-top box 900, which 
may be part of user television equipment 300 (FIG. 3). 
PVR device 802 may be implemented in PVR sidecar 901. 
PVR sidecar 901 may include any suitable hardware, 

20 software, or both in addition to PVR device 802 to 

provide any suitable functionality. In one suitable 
arrangement, PVR sidecar 901 may include only PVR 
device 802 (as shown in FIG. 9) . 

[0077] PVR sidecar 901 may communicate with set -top 

25 box 900 via communications path 910, which may be any 
suitable wired or wireless communications path. For 
example, if wire -based, communications path 910 may be a 
serial cable, parallel cable ,. telephone cable, fiber 
optic cable, coaxial cable, Ethernet cable, USB cable, 
30 FireWire cable, component video cables, composite cables, 
any other suitable wire-based communications path, or any 
combination thereof. If wireless, any suitable 
communications protocol or standard such as IEEE 802.11, 
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wireless application protocol (WAP) , radio frequency 
(RF) , Bluetooth, (Extended) time division multiple access 
(TDMA) , code-division multiple access (CDMA) , global 

systems for mobile communications (GSM) , or any other 
5 suitable wireless communications path or protocol may be 

used . 

[0078] PVR extensions 902 may be combined with IPG 904 

to create a single software component. If PVR 
extensions 902 are not implemented as part of IPG 904 (as 

10 shown herein) , PVR extensions 902 may be independent 
software modules separate from IPG 904 and may 
communicate and function in conjunction with IPG 904. 
Programming modules that include PVR extensions 902 may 
be implemented locally using an installation device 

15 (e.g., a personal computer, personal digital assistant, 
USB installation device, etc.) or may be downloaded to 
set-top box 900 or PVR sidecar 901 from a remote location 
(e.g., a cable headend, a distribution facility (such as 
distribution facility 110), software support, a web 

20 server, or from any other suitable location) using a 
cable modem, an integrated services digital network 
(ISDN) modem, a DSL modem, a telephone modem, a virtual 
private network (VPN) , wireless connection, or any other 
suitable communications path or protocol. 

25 [0079] PVR device 802 in PVR sidecar 901 may 

communicate with IPG 904 having PVR extensions 902 via 
PVR APIs 906. In FIG. 9, IPG 904 having PVR 
extensions 902 and PVR APIs 906 are implemented in set- 
top box 900. PVR APIs 906 may be implemented locally in 

30 set-top box 900 using an installation device (e.g., a 

personal computer, personal digital assistant, etc.) or 
may be downloaded to set -top box 9 00 or PVR sidecar 901 
from a remote location (e.g., a cable headend, a 
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distribution facility (such as distribution 
facility 110) , a software support center, a web server, 
or any other suitable location) using a cable modem, an 
ISDN modem, a DSL modem, a telephone modem, a VPN, 
5 wireless connection, or any other suitable communications 
path or protocol. 

[0080] Communication between components implemented in 

the set -top box may occur via communications path 908, 
which may include serial connections, parallel 
10 connections, wireless connections, any suitable 
connection for communicating information, or any 
combination thereof . 

[0081] In another suitable arrangement, as illustrated 

in FIG. 10, IPG 904 and PVR APIs 906 may be implemented 

15 in set-top box 1000 while PVR extensions 902 and PVR 

device 802 are implemented in PVR sidecar 1001. IPG 904 
may communicate with PVR APIs 90 6 via communications 
path 908 in set-top box 1000. PVR APIs 906 may in turn 
communicate with PVR device 8 02 via communications 

20 path 1010, which may be any suitable wired or wireless 
communications path. IPG 904 may communicate with PVR 
extensions 902 on PVR sidecar 10 01 via communications 
path 1010. This arrangement is advantageous because it 
allows for a "plug and play" PVR sidecar that provides 

25 set-top box 1000 with the necessary PVR functionality 
(via PVR device 8 02) and application enhancements (via 
PVR extensions 902) together in a single sidecar unit. 
[0082] In FIG. 11, IPG 904 and PVR extensions 902 are 

implemented in set -top box 110 0 while PVR device 8 02 and 

30 PVR APIs 906 are implemented in PVR sidecar 1101. This 
arrangement is advantageous because all components 
relating directly to the IPG are located on set-top 
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box 1100 while all components relating directly to PVR 
functionality are located on PVR sidecar 1101. 
[0083] In FIG. 11, IPG 904 may communicate with PVR 

extensions 902 via communications path 908 in set-top 
5 box 1100. IPG 904 may communicate with PVR APIs 906 via 
communications path 1110, which may include any wired or 
wireless connection. Communication between components 
implemented in PVR sidecar 1101 may occur via 
communications path 1112, which may include serial 
10 connections, parallel connections, wireless connections, 
any suitable method for communicating information, or any 
combination thereof . 

[0084] FIG. 12 shows that IPG 904 may be implemented 

in both set-top box 1200 and PVR sidecar 1201. In 

15 FIG. 12, the set-top version of the IPG includes PVR 

extensions 902 while the PVR sidecar version does not. 
Components in set -top box 12 0 0 may communicate via 
communications path 90 8 while components in PVR sidecar 
may communicate via communications path 1112 . Components 

20 in set -top box 12 0 0 may communicate with components in 

PVR sidecar 12 02 via communications path 1210, which may 
be any wired or wireless connection. 

[0085] FIG. 13 shows a dual-platform arrangement of 

the IPG having PVR extensions 902 and IPG 904 located on 

25 set-top box 1300. A full port of IPG 904 may also be 

implemented in PVR sidecar 1301 along with PVR device 802 
and PVR APIs 906. Components in set-top box 1300 may 
communicate with components in PVR sidecar 13 01 via 
communications path 1310, which may be any wired or 

30 wireless connection. 

[0086] FIG. 14 shows that IPG 904 with PVR 

extensions 902, PVR device 802, and PVR APIs 902, may be 
installed in PVR sidecar 1401. Because a full port of 



WO 02/078317 



PCT/US02/11263 



- 30 - 

IPG 904 exists on PVR sidecar 1401, only IPG 904 may be 
implemented in set-top box 1400 to communicate with the 
components of PVR sidecar via communications path 1410, 
which may be any suitable wired or wireless connection. 
5 By installing a full port of IPG on both set-top box 1400 
and the PVR sidecar 14 01, the application implemented in 
the sidecar may operate on its own or in conjunction with 
the application on the set-top box. 

[0087] In the arrangement where the IPGs on the set- 

10 top box and PVR sidecar work in conjunction with one 
another, the set- top box port of the IPG may perform 
basic tuning functions, PPV functions, and authorization 
functions. The set-top box may receive out-of-band (OOB) 
data and may otherwise act as a pass-through for the PVR 

15 sidecar while the PVR sidecar may receive and process 
control commands from a remote control or any suitable 
user input device. A pass- through implies that, although 
the PVR sidecar is coupled to the set-top box, the PVR 
sidecar may be used as a communications medium for 

2 0 signals sent by the set -top box and may not provide any 
functionality. In this configuration, the PVR sidecar 
may generate all video overlays using, for example, a 
video overlay generator that may generate a user 
interface superimposed over programming being displayed. 

25 [0088] In another suitable approach, set-top box 1400 
may monitor any communication to and from PVR 
sidecar 1401 via communications path 1410. If PVR 
sidecar 1401 is not detected, the IPG may function as it 
does without PVR functionality, using its own port of the 

30 IPG to provide basic IPG features. If the PVR sidecar is 
detected, however, the IPG may support PVR functionality. 
If the sidecar is removed, the IPG may detect the change 
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and function as though there is no sidecar present, 
causing the PVR sidecar to operate in pass-through mode. 
[0089] In pass-through mode, the PVR sidecar may, for 
example, ignore all user commands from the IR remote 
5 control or may receive user commands and communicate them 
to the set-top box for execution. In pass-through mode, 
the PVR sidecar need not display programming or video 
overlays, but may rather pass this data directly from the 
set-top box to a display screen. In pass-through mode, 

10 the PVR sidecar may also perform passive functions such 
as accepting commands to purchase programming, 
maintaining in non-volatile memory all parental control 
settings, allowing parental control settings to be 
polled, checking whether a specific channel, rating, or 

15 title is locked, checking the validity of a parental 
control code or purchase code, or any other suitable 
function . 

[009 0] The IPG 1 s PVR functions may be implemented 

using a set of generic PVR APIs to simplify the porting 

20 of the PVR-compliant device to the integrated set-top 

environment when it is available. PVR sidecar 1401 may 
also include a "porting layer" (not shown) that will 
simplify the porting of the IPG from set-top box 1400 to 
PVR sidecar 1401. This will be especially valuable if 

25 multiple sidecar platforms must be supported and may 

provide for a more seamless integration of the devices 
IPGs . 

[0091] The PVR sidecar arrangement of FIGS. 9-14 are 
further illustrated in FIG. 15. Remote control 1516 may 
30 be used to operate either set-top box 1502, PVR 
sidecar 1504, or display device 1506. Remote 
control 1516 communicates commands to any of the devices 
via communications path 1518, which may include IR, radio 
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waves, or any suitable means for controlling set-top 

box 1502 and PVR sidecar 1504 or display device 1506 with 

remote control 1516. 

[0092] PVR sidecar 1504, set-top box 1502, or both may 
5 communicate with software support 150 8 or any other 
remote site via communications path 1512. Software 
support 1508 may be for vendor-specific applications 
located at a remote software support site, with which the 
PVR- compliant device may communicate to download 

10 additional software applications, software upgrades or 
any other suitable component associated with the 
components implemented in PVR sidecar 1504, set-top 
box 1502, or both. Communications path 1512 may also be 
used to download information not specific to the PVR 

15 sidecar, such as program guide data. Communications 
path 1512 may be a serial connection, parallel 
connection, wireless connection, any other suitable 
connection, or any combination thereof. 

[0093] PVR sidecar 1504, set-top box 1502, or both may 

20 upload user information to a remote site using 

communications path 1512. For example, PVR sidecar 1504 
may be configured to communicate to with a remote site 
(such as a cable headend, distribution facility, software 
company, web server, or any other suitable location) 
25 information relating to a user's profile, preferred 

options, recorded programming, or any other information 
on PVR sidecar 1504 or set-top box 1502. 
[0094] PVR sidecar 1504 may receive guide data from 
set- top box 1502 which may be passed from the IPG's data 
30 channel, such as an out -of -band (OOB) data channel. This 
approach may allow the system to be deployed without 
having to put a new data delivery infrastructure in 
place. The IPG data may be augmented to accommodate more 
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data then could be supported by or would be needed by the 
set-top box alone (e.g., between 14 and 30 days of data, 
or any other suitable amount of data, may be stored) . A 
separate data feed may be developed to support the PVR 
5 device. On a cold install, set -top box 1502 may tune to 
the non-PVR data channel until a sufficient amount of 
data is stored in local storage. The set-top may switch 
(under command from the sidecar) to the PVR feed. After 
a power outage, the set -top may tune immediately to the 

10 PVR feed because of data cached on the disk drive. 

[0095] in certain arrangements, set-top box 1502 and 
PVR sidecar 1504 may communicate information using IR 
commands. For example, set -top box 15 02 may receive an 
indication via an IR command from remote control 1516. 

15 Set-top box 1502 may then communicate the IR command to 

PVR sidecar 1504 via its own IR command. IR commands may 
be relayed from remote control 1516 to set-top box 1502 
via PVR sidecar 1504 in other arrangements. In 
additional arrangements, IR commands may be sent to and 

20 from PVR sidecar 1504 and set-top box 1502 that do not 
originate from remote control 1516. 

[0096] In the embodiment using the PVR sidecar, the 
PVR sidecar, set-top box, or both may also include third 
party applications to enable specific functionality or 

25 obtain a higher level of performance. Various classes of 
such third party applications may be used in conjunction 
with the PVR device. For example, applications may be 
independent of real-time video, or be time -dependant and 
rely on real-time video. These applications may be 

30 implemented in set-top box 1502 and launched by the IPG 
on PVR sidecar 1504 using commands sent over 
communications path 1510, which may be any suitable wired 
or wireless connection. When one of these applications 
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launches, it may send a command to PVR device 802 
(FIG. 8) to disable its functions. While that 
application is running, the sidecar may act in a pure 
pass -through mode . 
5 [0097] In another embodiment of the present invention 
a PVR server may be used to implement PVR functionality 
as illustrated in FIGS. 16-18. The PVR server may be 
located in any remote location, for example a cable 
headend, a distribution facility (such as distribution 

10 facility 110) , or a main facility (such as main 

facility 102) . The PVR server may be a mainframe 
computer, web server, network node, or any suitable 
device or devices for providing information over a 
network. The PVR server may be provided by, for example, 

15 a programming source or a third party service provider 
such as an application service provider (ASP) . The PVR 
server may provide PVR functionality to more than one 
set- top box. While it is desirable for PVR servers to 
serve set -top boxes in similar locations (to reduce 

2 0 latency and enhance the rate of communication between the 
set -top and the server) , it is not necessary for a server 
to serve only a specific location since PVR functionality 
may be identical over various geographic areas. 
[0098] In FIG. 16, PVR device 802 may be provided by 

25 PVR server 1601 while all other devices (e.g., IPG 904 
having PVR extensions 902 and PVR APIs 906) may be 
located on set-top box 1600. IPG 904 may communicate 
with PVR APIs 906 via communications path 908. PVR 
APIs 906 may communicate with PVR device 802 via 

30 communications path 1610, which may include a wired 
connection, a wireless connection, or any suitable 
combination of connections. In FIG. 16, the user's local 
equipment (e.g. set -top box 1600) includes all hardware 
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and software needed to interact with PVR device 802, 
which provides PVR functionality from a remote location. 
This arrangement is desirable because it offers users of 
set-top box 1600 the ability to easily integrate PVR 
5 functionality to their existing set-top box by providing 
plug and play functionality from PVR server 1601. 
[0099] In FIG. 17, both IPG 904 and PVR APIs 906 are 

implemented in set-top box 1700 while PVR device 802 and 
PVR extensions 902 are implemented in PVR server 1701. 

10 IPG 904 may communicate with PVR extensions 902 and PVR 
APIs 90 6 may communicate with PVR device 8 02 via 
communications paths 1710, which may include a wired 
connection, a wireless connection, or any suitable 
combination of connections. This arrangement may be 

15 found desirable because it equips the user with 

substantially all IPG components needed to communicate 
with PVR device 802 and PVR extensions 902. 
[0100] In another suitable arrangement, as shown in 

FIG. 18, IPG 904 having PVR extensions 902 may be 

20 implemented in set-top box 1800. IPG 904 may communicate 
with PVR APIs 906 on PVR server 1801 via communications 
path 1810, which may include a wired connection, a 
wireless connection, or any suitable combination of 
connections. This arrangement may be found desirable 

25 because substantially all components directed to 
providing integration of the PVR application are 
implemented in set-top box 1800 while substantially all 
components relating to the PVR functionality are located 
on PVR server 1801. 

30 [0101] In another embodiment of the present invention, 

shown in FIG. 19, the PVR device may be incorporated 
directly into an integrated unit such as set -top 
box 1900. In this arrangement, the PVR capability is 
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available directly to the set-top box and no additional 
PVR equipment or communication paths may be needed to 
implement PVR device 802 to set-top box 1900. To support 
the integrated unit, the IPG may communicate with PVR 
5 APIs 906 to issue PVR-related commands. PVR APIs 906 may 
be implemented as a separately downloadable module that 
may communicate with PVR device 802 located on set-top 
box 1900. As with the other embodiments, communication 
occurs between PVR APIs 906 and IPG 904 having PVR 

10 extensions 902. Components implemented in set-top 

box 1900 may communicate via communications path 908, 
which may include a serial connection, parallel 
connection, wireless connection, any other suitable 
connection, or any combination thereof. 

15 [0102] By implementing PVR functionality to a PVR- 

compliant system in one of the foregoing manners, the IPG 
with PVR extensions may provide display screens with 
embedded PVR functions such as main menu display 
screen 2000 of FIG. 20. Main menu display screen 2000 

20 may include various menu headings, such as program 

listings heading 2008, cable showcase heading 2010, and 
viewer services heading 2012. Program listings 
heading 2 008 may be a heading for options relating to 
searching for or displaying program listings, such as 

25 search option 2014. Cable showcase heading 2010 may be a 
heading for options that are available from the cable 
provider, such as PPV option 2016. Viewer services 
heading 2 012 may be a heading for options that provide 
various interactive services, such as PVR services, to a 

30 user. Such options may include recordings option 2018, 
scheduled recordings option 2 024, and setup option 2 026. 
Display screen 2000 may include advertisement 2002, 2004, 
and 202 0 which may be used to promote any suitable 
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program, product, event, reminder, or service, and may be 
selected by the user. 

[0103] Main menu display screen 2000 may be provided 
by the IPG until the user selects an option such as an 
5 option from viewer services menu 2 012 that may involve 
PVR functionality, for example recordings option 2018. 
In the embodiment where a set -top box is coupled to a PVR 
sidecar, the user may interact with main menu display 
screen 2000 using the IPG implemented in the set-top box. 

10 When the user selects recordings option 2018, the IPG may 
send a request for a display screen associated with the 
user's request to the PVR extensions, which may be 
provided by the set- top box or the PVR sidecar. The PVR 
extensions may then provide the IPG with a display screen 

15 associated with the user's request. If the PVR 
extensions are provided by the PVR sidecar, a 
communications path may be used for communications 
between the set -top box and the PVR sidecar. The IPG 
working in conjunction with the PVR extensions may 

20 provide the user with PVR functionality and information 
provided by a PVR device implemented in the PVR sidecar. 
[0104] In one suitable arrangement, a full port of the 
IPG may be implemented in the set -top box, the PVR 
sidecar, or both. In this arrangement, display 

25 screens 2000, 2100 and 2 2 00 may be provided by the PVR 
sidecar IPG while the set -top box IPG may perform 
functions in support of the PVR sidecar (i.e. managing 
PPV services) . 

[0105] In the embodiment using a PVR server, the IPG 
30 on the set -top box may send a request to the PVR 

extensions provided by the set -top box or the PVR server 
in response to the user selecting an option from viewer 
services menu 2012, such as recordings option 2018. The 
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PVR extensions may then provide the IPG with a display- 
screen associated with the user's request. If the PVR 
extensions are provided by the PVR server, a 
communications path may be used for communications 
5 between the set -top box and the PVR server. The IPG 
working in conjunction with the PVR extensions may 
provide the user with PVR functionality and information 
provided by a PVR device implemented in the PVR server. 
[0106] In the embodiment using an integrated set-top 

10 box, both the IPG and the PVR extensions may be 

implemented in the set -top box. The IPG may send a 
request to the PVR extensions in response to the user 
selecting an option from viewer services menu 2012 such 
as recordings option 2018. The PVR extensions may then 

15 provide the IPG with a display screen associated with the 
user's request. 

[0107] In a similar manner, search display screen 2100 
of FIG. 21 may be provided by only the IPG until a user 
indicates a desire to record a given program using a PVR. 

2 0 In FIG. 21, the user may search for programs in a format 
provided by the IPG. Any navigational feature, for 
example, up and down arrow keys on the remote control, as 
indicated by scroll up indicator 2102 and scroll 
down indicator 2110, may be used to navigate the program 

25 listings menu. Each program listing 2112 may include a 
program rating 2106 and a recording indicator 2108 that 
shows whether a program is scheduled to be recorded. The 
user may record a program with the PVR device by 
highlighting and selecting a program 2104. 

30 [0108] Search display screen 2100 may be partially 
provided by the PVR device. For example, the program 
listings may include listings for both scheduled programs 
and recorded programs. The listings for the scheduled 
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programs may be provided by the set-top box, and the 
listings for the recorded programs may be provided by the 
PVR device. The listings may include programs scheduled 
to be recorded, including an indication that they are to 
5 be recorded. The indication may be stored on the PVR 
device, and the set -top box may use the PVR device as a 
storage device to store program listings. 
[0109] While interacting with search display 
screen 2100, the user may indicate a desire to record the 

10 given program using the IPG or an input device such as 

remote control 408 of FIG. 4. When the user indicates a 
desire to record a program, the IPG may request a display 
screen from the PVR extensions that corresponds to the 
user's selection. The PVR extensions implemented in the 

15 set-top box, PVR sidecar, or PVR server may provide the 
IPG with display screens corresponding to the user's 
indication. If the PVR extensions are provided by a PVR 
sidecar or server, a communications path may be used for 
communications between the IPG and the PVR extensions. 

20 The IPG working in conjunction with the PVR extensions 
may provide the user with PVR functionality and 
information provided by a PVR device. 

[0110] For example, the PVR extensions may provide the 
IPG with recording setup screen 2200, shown in FIG. 22, 

25 in response to the user selecting a program provided by 
the IPG (FIG. 21) or in response to the user selecting a 
record option from remote control 408 (FIG. 4) . Display 
screen 2200 may provide the user with the ability to set 
or modify various recording settings, including the 

30 ability to schedule one-time and series recordings. 

Record option 2202, quality option 2204, series setup 
option 2206, buffer time before option 2208, buffer time 
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after option 2210, and cancel option 2212 may be provided 
on display screen 2200. 

[0111] The user may modify the selected options by 
using left and right arrow keys on the remote control as 
5 indicated by scroll left 2214 and scroll right 2216 

indicators. The user may select record option 2202 after 
modifying the various options available or may cancel the 
recording at any time by selecting cancel option 2212. 
If desired, the IPG may provide the user with the ability 

10 to set a manual recording by specifying a channel, date 
and time, and duration to record (not shown) . 
[0112] Recording setup display screen 2200 may be 
provided by an IPG working in conjunction with PVR 
extensions. The IPG may provide a seamless look and feel 

15 to the display screen while the PVR extensions may 

provide the selectable options. When the user submits 
finalized options to be recorded from recording setup 
display screen 2200, the IPG with PVR extensions may send 
a command to be executed by a PVR device. If the user 

20 selects to record a program that will occur at a later 
time, the IPG with PVR extensions may delay sending the 
command to the PVR device, or the PVR device may delay 
executing the command until the program occurs. PVR APIs 
may be used to facilitate communications between the IPG 

25 with PVR extensions and the PVR device. 

[0113] The PVR device may be implemented in a PVR 
sidecar, PVR server, or an integrated set- top box. If 
located in a PVR server or sidecar, the PVR device may 
receive requests and provide functionality to the IPG and 

30 PVR extensions over a communications path via PVR APIs. 
Once the user selects record option 2202 and returns to 
screen 2100 of FIG. 21, scheduled recording 
indicator 2108 may appear for the listing the user has 
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selected to record. The IPG may also provide the ability 
to initiate a recording from any program information 
screen by selecting the record option from a display 
screen provided at least partially by the PVR extensions, 
5 or by using a remote control such as remote control 408 
(FIG. 4) . 

[0114] FIG. 23 is a flowchart of illustrative steps 

involved in providing the user with the ability to record 
programs using a personal video recorder application in 

10 conjunction with the PVR system of the present invention. 
According to this process, the PVR-compliant device may 
display program listings or other screen at step 2302, 
providing the user an opportunity to setup a recording. 
In response to the user initiating a recording setup from 

15 the program listings or other screen at step 2304, the 
system may provide the user with selectable record 
options at step 2306. The user may then initiate 
recording by selecting record options at step 2308. 
[0115] The PVR-compliant device may allow the user to 

20 select quality at step 2310. The user may be able to 

select one of several recording qualities to control the 
amount of storage space required for recorded programs. 
For example, if the user selects higher quality more 
recording storage space may be required to record an 

2 5 individual program. By selecting lower recording 

quality, the user may be able to record more hours of 
programming in the same amount of storage space. 
[0116] The user may then determine if the recording is 
a one-time or series recording at step 2312. A one-time 

30 recording may record a single occurrence of a program 
while a series recording may record all occurrences of 
the program. If the user selects a one-time 
recording 2 318, the PVR-compliant device may then provide 
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the user an opportunity to select the program buffers at 
step 2320. If the user selects a series recording 2314, 
the PVR- compliant device may first provide the user an 
opportunity to select other options at step 2316 before 
5 providing the user opportunity to select program buffers 
at step 2320. The additional options for a series 
recording may include the number of programs to keep on 
the PVR device, the channels to include in the recording 
(e.g., all channels or just a specific channel), etc. 

10 [0117] Program buffers may be placed at the beginning 

and end of the scheduled program to ensure the entire 
program is recorded. The length of the buffer (s) may be 
selected by the user at step 2320. To help the viewer 
compensate for slight variations in broadcast times, the 

15 system may allow the viewer to specify an amount of time 
before and after the program to extend the recording 
time. For example, if the viewer knows that a program 
they watch regularly begins broadcasting two-minutes 
before the hour, the viewer may tell the IPG to begin 

20 recording two-minutes prior to the program's air-time to 
compensate for the early broadcast of the program. A 
detailed illustration of steps involved in applying 
buffers is later discussed in FIG. 24. 

[0118] When the user returns to the program listing at 
25 step 2322, the system may display program listings or 

other screen with record icons next to the programs that 
are scheduled to be recorded at step 2324 . The recording 
process depicted in FIG. 23 may culminate when the system 
records the program as it occurs at step 2326. 
30 [0119] It will be understood that the steps of the 

process depicted in FIG. 2 3 may be performed in any 
suitable order. However, for the purpose of brevity and 
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clarity, only one illustration of the process is 
provided . 

[0120] The PVR extensions have been designed to allow 
the viewer to initiate a recording with a single remote 
5 command anywhere a program appears in the IPG or while 
watching a program with no IPG screens or overlays. For 
example, the viewer may initiate a recording from a 
program listing screen, browse screen, flip bar, or 
program information screen simply by pressing the record 

10 key on the remote control (not shown) . 

[0121] When the viewer presses the record key while a 
program is selected on the user interface, the IPG may 
initiate a one-time recording and display an icon next to 
the program title indicating that a recording is 

15 currently scheduled for the program. Whenever the 

program listing appears on a display screen, the IPG may 
place the recording option next to the program title. 
[0122] FIG. 24 is a flowchart of illustrative steps 
involved in selecting buffers when recording a program in 

2 0 conjunction with the PVR system of the present invention. 
To apply the buffers selected by the user, more storage 
space may be allocated for recording the program. The 
PVR- compliant device may begin recording the program at a 
time earlier than the scheduled program start time as 

25 specified by the user. The PVR-compliant device may stop 
recording the program at a time later than the scheduled 
program end time as specified by the user. 
[0123] In response to the user initiating recording 
setup 2402, the system may provide the user an 

30 opportunity to allocate beginning and ending program 
buffers by selecting a time value in step 2404. In 
step 2406, the system may allocate the appropriate amount 
of storage space to accommodate the length of the buffers 
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and the program being recorded. The system may then 
determine the time of recording in step 2408. In 
applying the beginning buffer 2410, the system may begin 
recording the program at the length of time selected by 
5 the user prior to the program's scheduled start time in 
step 2412. To apply the ending buffer 2414, the system 
may stop recording the program at the length of time 
selected by the user after the program is scheduled to 
end in step 2416. 

10 [0124] FIG. 25 shows display screen 2500 that 

comprises a list of scheduled recordings indicating the 
time the program is to occur 2510, the title of the 
program 2508, recording indicator 2108, rating 2506 and 
the date 2502. An IPG working in conjunction with PVR 

15 extensions may provide scheduled recordings display 

screen 2500. The user may navigate the list of scheduled 
recordings by using scroll up and scroll down keys on the 
remote control, as indicated by the scroll up 2514 and 
scroll down 2516 indicators. The user may select a 

2 0 program to view or edit the detailed information by 
selecting the program 2504. If the user selects a 
program that is scheduled to be recorded, the IPG may 
send a request to the PVR extensions to display a screen 
corresponding the users request or the IPG may display 

2 5 the screen and may use information retrieved by the PVR 
device . 

[0125] Information may be provided to the IPG with PVR 

extensions by sending a request for information to a PVR 
device via PVR APIs. The PVR device may be located in, 
30 for example, an integrated set-top box, a PVR sidecar, or 
a PVR server. In response to receiving a request from 
the IPG and PVR extensions via PVR APIs, the PVR device 
may provide a list of programs scheduled to be recorded. 
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The PVR device may also provide such information to 
designate each program scheduled to be recorded in the 
IPG with recording indicator 2108. In some embodiments, 
the IPG may store the information on programs to be 
5 recorded without using the PVR device. 

[0126] FIG. 26 is a flowchart of illustrative steps 
involved in providing the user with the ability to manage 
programs that are scheduled to be recorded using a 
personal video application in conjunction with the PVR 

10 system of the present invention. According to this 

process, the user may indicate a desire to access a list 
of scheduled recordings 2602, at which point the PVR- 
compliant device may display the scheduled recordings in 
step 2604. Detailed information may then be displayed in 

15 step 2608 in response to the user selecting a scheduled 
recording to manage 2606. The PVR-compliant device may 
then provide the user an opportunity to edit and save 
recording options for the program in step 2610 , after 
which the PVR-compliant device may save the changes made 

20 by the user. 

[0127] The PVR-compliant device may provide access to 

scheduled recordings through a button on the main menu of 
the IPG. When the viewer wishes to modify the options 
for a scheduled recording or determine what recordings 

25 are scheduled, the viewer may access the scheduled 

recordings list such as the one depicted in FIG. 25, from 
the IPG main menu (FIG. 20) . Scheduled recordings may be 
shown on any listing screen or other IPG screen. 
Scheduled recordings may also be incorporated into a 

30 reminder list (FIG. 30) , which may be displayed whenever 
a reminder is executed. 

[0128] Once a program has been recorded by the PVR 

device, the IPG may provide recordings screen 27 00, shown 
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in FIG. 27, by working in conjunction with PVR 
extensions. The user may access recordings screen 2700 
by interacting with main menu screen 200 0 (FIG. 20) 
provided by the IPG or by some other technique using, for 
5 example, remote control 408 (FIG. 4) . 

[0129] In another suitable approach (not shown) , the 
list of recorded programs in display screen 2700 may be 
combined with the list of programs scheduled to be 
recorded in display screen 2500. The list of recorded 
10 programs and programs scheduled to be recorded may be 

further supplemented with all program listings that are 
scheduled to be presented by the IPG. Providing such 
integrated lists of programs may be an added convenience 
for the user. 

15 [0130] Recordings screen 2700 may include a list of 
recorded programs 2704 that the user may select. 
Screen 2700 may present security icon 2702 to indicate 
that the listed program may only be viewed by certain 
users or by entering a control code. Users or control 

20 criteria may have been identified while the user modified 
other options 2316 in the recording setup process 
(FIG. 23) . Television rating 2106 and scroll 
indicators 2708 and 2710 may again be provided to 
facilitate user interaction with screen 2700. 

25 [0131] The user may view a previously recorded program 
by selecting the program from recordings display 
screen 2700. The IPG may send a request to the PVR 
extensions upon receiving indication from the user to 
view a recorded program and the PVR extensions may 

30 provide a display screen consistent with the user's 

indication. If desired, listings for recorded programs 
may be shown on other IPG screens. 
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[0132] In the embodiment where a set-top box is 

coupled to a PVR sidecar, the user may interact with 
recordings display screen 2700 using an IPG provided by 
the set -top box and PVR extensions provided by either the 
5 set- top box or the PVR sidecar. When the user selects a 
recording to view, the IPG and PVR extensions may send a 
request to a PVR device provided by the PVR sidecar to 
present the recording requested by the user. PVR APIs 
and a communications path between the set -top box and the 
10 PVR sidecar may be used to facilitate communications 
between the IPG, PVR extensions and the PVR device. 
Other embodiments may include an IPG provided wholly or 
partially by the PVR sidecar. 

[0133] In the embodiment where a set-top box is 
15 coupled to a PVR server, the user may interact with 

recordings display screen 2700 using an IPG provided by 
the set -top box and PVR extensions provided by either the 
set- top box or the PVR server. When the user selects a 
recording to view, the IPG and PVR extensions may send a 
2 0 request to a PVR device provided by the PVR server to 
present the recording requested by the user. PVR APIs 
and a communications path between the set-top box and the 
PVR server may be used to facilitate communications 
between the IPG, PVR extensions, and the PVR device. 
2 5 Other suitable embodiments may include an IPG provided 
wholly or partially by the PVR server. 

[0134] In the embodiment where an integrated set -top 

box is used, the user may interact with recordings 
display screen 2700 using an IPG and PVR extensions 
30 provided by the set- top box.. When the user selects a 

recording to view, the IPG and PVR extensions may send a 
request to a PVR device provided by the set -top box to 
present the recording requested by the user. PVR APIs 
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may be used to facilitate communications between the IPG, 
PVR extensions and the PVR device. 

[0135] In any of these embodiments, in response to the 
IPG's request to present a recording, the PVR device may 
5 generate a presentation of the recording in display 

screen 2802 of FIG. 28. The PVR device may generate the 
presentation using software, hardware, or both provided 
by the set-top box, PVR device, display screen, any 
suitable device, or a combination thereof. If the PVR 

10 extensions are provided by a PVR sidecar or server, a 
communications path may be used to communicate the 
recording presentation to the display screen. 
[0136] Video content of a recorded program may be 
provided by the PVR device and displayed in display 

15 screen 2802 of FIG. 28. A playback indicator, such as 
flip bar 2816, may be presented to provide the user an 
ability to control the recording playback. The 
title 2818 and time 2804 of the recorded program being 
displayed may also be presented by flip bar 2 816, which 

20 may also include advertisements 2820. VCR-type features 
may be presented such as play option 2806, stop 
option 2814, fast forward option 2810, 

rewind option 2808, and pause option 2812. Playback of 
the recorded program may be controlled using typical VCR 

25 controls on a remote control (FIG. 4). 

[0137] It will be understood that the playback 
indicator may be smaller than flip bar 2 816 and may not 
include all components illustrated in FIG. 28. For 
example, the playback indicator may be provided without 

30 advertisements and with a smaller area for providing a 

limited number of playback controls. A smaller, modified 
playback indicator may be preferable to users because 
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less of the program being presented will be covered by 
the playback indictor. 

[0138] The user may interact with the playback control 
functions using the IPG with PVR extensions or the remote 
5 control. The IPG may send commands to the PVR device 
based on the user's indication. For example, the user 
may pause the playback of a recorded program by selecting 
pause option 2812 on flip bar 2816 or by selecting pause 
button 44 0 on remote control 4 08 (FIG. 4) . Upon 

10 receiving indication from the user to pause the playback 
of the recorded program, the IPG with PVR extensions may 
send a pause command to be executed by the PVR device . 
The PVR device may then suspend providing the 
presentation of the recorded program to display 

15 screen 2802. When the user selects to continue viewing 
the recorded program, by interacting with, for example, 
flip bar 2816 or remote control 408, the IPG with PVR 
extensions may send a command to the PVR device to 
continue providing the recorded program. Upon receipt of 

20 the IPG's command, the PVR device may execute the command 
and continue providing the recorded program to display 
screen 2802 . 

[0139] FIG. 29 is a flowchart of illustrative steps 

involved in providing the user with the ability to view 

2 5 recorded programs using a personal video application in 

conjunction with the PVR system of the present invention. 
The process begins with the user accessing recorded 
programs 2 902 and the system displaying listings for 
recorded programs in step 2904. The user must determine 

30 whether to edit program options related to the stored 

recording or view the stored recording in step 2906. The 
user may also edit the program list (e.g., delete 
recordings) at step 2910. If the user elects to view a 
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recorded program 2912, the system may display a selected 
program for viewing at step 2914, display a flip bar 
including playback control features in step 2916, and 
provide the user an opportunity to control playback of 
5 the recording at step 2 918. 

[0140] FIG. 30 is an illustrative screen shot of a 
reminder feature. Video content may be presented on 
display screen 3002. The user may have previously 
indicated a desire to receive reminders while modifying 

10 the selectable options in the recording setup 

process 24 00 or by some other technique. The IPG may 
have PVR extensions that may receive indication from a 
PVR device to provide record/reminder list 3012. In 
providing indication that a recording is scheduled to 

15 take place, the PVR device may use PVR APIs and a 
communications path to provide the IPG with PVR 
extensions the recording reminder indication. The IPG 
with PVR extensions may then present the reminder to the 
user. The recording reminder indication may be provided 

20 by the PVR device without a request or command sent from 
the IPG with PVR extensions to the PVR device. In some 
embodiments, the reminder list may be provided solely by 
the IPG without input from the PVR device. 
[0141] In FIG. 30, reminder display screen 3002 is 

25 presented with a list of scheduled recordings 3006 and 

reminders. The user may select hide list option 3004 to 
hide the recording reminder list or highlight a program 
and press the OK key on the remote control to watch the 
program to be recorded or with a reminder. Upon 

30 receiving indication from the user to watch the scheduled 
program as it is recorded, the system may automatically 
tune in the channel on which the scheduled program is to 
be presented. Scrolling indicators 3010 and 3014 may 
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again be provided to assist the user in navigating the 
recording reminder list. Program guides that provide 
reminders are illustratively described in Bennington et 
al. U.S. Patent No. 6,331,877, which is hereby 
5 incorporated by reference herein in its entirety. 

[0142] The foregoing is merely illustrative of the 
principles of this invention and various modifications 
may be made by those skilled in the art without departing 
from the scope and spirit of the invention. Those 
10 skilled in the art will appreciate that the present 

invention may be practiced by other than the described 
embodiments, which are presented for purposes of 
illustration and not of limitation, and the present 
invention is limited only by the claims. 
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What is Claimed is : 

1. An interactive television system for 
providing a user with the ability to record television 
programming, the interactive television system having 
user television equipment comprising: 

5 a personal video recorder compliant 

device, wherein an interactive television program guide 
and personal video recorder extensions are implemented on 
the personal video recorder compliant device; and 

a personal video recorder device coupled 
10 to the personal video recorder compliant device, wherein 
the personal video recorder device comprises a full -port 
of the interactive television program guide and the 

* 

personal video recorder extensions, and wherein 
substantially all interactive television program guide 
15 functionalities are provided by the personal video 
recorder device. 

2 . The system of claim 1 further comprising a 
communications path that couples the personal video 
recorder compliant device with the personal video 
recorder device. 

5 

3 . The system of claim 2 wherein the 
communications path comprises a serial link. 

4 . The system of claim 2 wherein the 
communications path comprises a parallel link. 



5 
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5 . The system of claim 1 further comprising a 
communications path that couples the personal video 
recorder compliant device with the personal video 
recorder device, wherein the communications path 

5 comprises a wireless infra-red communications link. 

6 . The system of claim 1 wherein the personal 
video recorder compliant device is implemented in a set- 
top box. 

7 . The system of claim 1 wherein the personal 
video recorder device is implemented in a personal video 
recorder sidecar. 



8 . The system of claim 1 wherein the personal 
video recorder compliant device and the personal video 
recorder device are integrated into a single enclosed 
unit . 



9. The system of claim 8 wherein the single 
enclosed unit is a set-top box. 



10. The system of claim 6 wherein 
functionalities related to commerce and authorization are 
provided by the set -top box. 



11. The system of claim 1 wherein the personal 
video recorder compliant device is used as a pass -through 
when the personal video recorder device is being used. 



5 
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12 . The system of claim 1 wherein the 
interactive television program guide is a first 
interactive television program guide and wherein the 
personal video recorder device comprises software and 

5 hardware configured to implement a second interactive 
television program guide. 

13 . The system of claim 12 wherein the second 
interactive television program guide provides 
substantially similar functionality to that of the first 
interactive television program guide. 

5 

14 . The system of claim 12 wherein the second 
interactive television program guide is used without the 
first interactive television program guide. 

15. The system of claim 12 wherein the first 
interactive television program guide is used without the 
second interactive television program guide. 

16. The system of claim 12 wherein the first 
interactive television program guide communicates with 
the personal video recorder device. 

17. The sys tern of claim 12 wherein the second 
interactive television program guide communicates with 
the personal video recorder compliant device. 

18. An interactive television system for 
providing a user with the ability to record television 
programming, the system comprising: 

a personal video recorder compliant device 
5 that is used by the user to interact with the interactive 
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television system, the personal video recorder compliant 
device comprising : 

software and hardware configured to 
implement an interactive television program guide, 
10 software and hardware configured to 

implement personal video recorder extensions, and 

software and hardware configured to 
implement a plurality of application programming 
interfaces; and 

15 a personal video recorder device coupled 

to the personal video recorder compliant device, wherein 
the application programming interfaces are configured to 
facilitate communications between the personal video 
recorder device and the personal video recorder compliant 

20 device, and wherein the application programming 

interfaces are used irrespective of where and how the 
personal video recorder device is implemented. 



19. The system of claim 18 wherein the 
interactive television program guide is a first 
interactive television program guide and wherein the 
personal video recorder device comprises software and 
5 hardware configured to implement a second interactive 
television program guide. 



20. The system of claim 19 wherein the second 
interactive television program guide provides 
substantially similar functionality to that of the first 
interactive television program guide. 

5 

21. The system of claim 18 wherein the 
personal video recorder compliant device is implemented 
in a set-top box. 



WO 02/078317 



PCT/US02/11263 



- 56 - 

22 . The system of claim 18 wherein the 
personal video recorder device is implemented in a 
sidecar arrangement as part of user television equipment. 



23. The system of claim 18 wherein the 
personal video recorder device is implemented in a server 
arrangement at a location remote from the personal video 
recorder compliant device. 



24 . The system of claim 18 wherein the 
personal video recorder device is implemented as an 
enclosed integrated unit with the personal video recorder 
compliant device. 



25. The system of claim 24 wherein the 
enclosed integrated unit is a set-top box. 



26. The system of claim 18 wherein at least 
one of the plurality of application programming 
interfaces are vendor-specific application programming 
interfaces . 



27. The system of claim 18 wherein at least 
one of the plurality of application programming 
interfaces are vendor- independent application programming 
interfaces . 



28. The system of claim 18 wherein the 
plurality of application programming interfaces are 
configured to determine the type of personal video 
recorder device being coupled to the personal video 
5 recorder compliant device. 
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29. An interactive television system for 
providing a user with the ability to record television 
programming, the system comprising: 

a personal video recorder compliant device 
5 that is used by the user to interact with the interactive 
television system, the personal video recorder compliant 
device comprising: 

software and hardware configured to 
implement an interactive television program guide, 
10 software and hardware configured to 

implement personal video recorder extensions, and 

software and hardware configured to 
implement a plurality of application programming 
interfaces; and 

15 a personal video recorder device coupled 

to the personal video recorder compliant device, wherein 
the application programming interfaces are configured to 
facilitate communications between the personal video 
recorder device and the personal video recorder compliant 

20 device, and wherein the personal video recorder 

extensions and application programming interfaces are 
configured to provide a seamless integration of personal 
video recorder functionality with the interactive 
television program guide. 

25 

30. The system of claim 29 wherein the 
personal video recorder extensions are further configured 
to maintain a particular motif in the user interface of 
personal video recorder components integrated in the 

5 interactive television program guide according to a motif 
associated with the interactive television program guide. 
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31. The system of claim 29 wherein the 
personal video recorder extensions are further configured 
to allow the user of the interactive television program 
guide to perform all video recording functions associated 

5 with the personal video recorder device using the 
interactive television program guide. 

32. The system of claim 29 wherein the 
personal video recorder extensions are further configured 
to allow the user of the interactive television program 
guide to schedule a program to be recorded before the 

5 program occurs. 

33. An interacti ve television system for 
providing a user with the ability to record television 
programming, the system comprising: 

a personal video recorder device that is 
5 used by the user to interact with the interactive 

television system, the personal video recorder device 
comprising : 

software and hardware configured to 
implement personal video recorder extensions, and 
10 software and hardware configured to 

implement a plurality of application programming 
interfaces; and 

a personal video recorder compliant device 
with software and hardware configured to implement an 

15 interactive television program guide, wherein the 

personal video recorder compliant device is coupled to 
the personal video recorder device, and wherein the 
application programming interfaces are configured to 
facilitate communications between the personal video 

2 0 recorder device and the personal video recorder compliant 
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device, and wherein the personal video recorder 
extensions and application programming interfaces are 
used to provide a seamless integration of personal video 
recorder functionality to the interactive television 
2 5 program guide. 

34. The system of claim 3 3 wherein the 
personal video recorder extensions are further configured 
to maintain a particular motif in the user interface of 
personal video recorder components integrated in the 

5 interactive television program guide according to a motif 
associated with the interactive television program guide. 

35. The system of claim 33 wherein the 
personal video recorder extensions are further configured 
to allow the user of the interactive television program 
guide to perform all video recording functions associated 

5 with the personal video recorder device using the 
interactive television program guide. 

36. The system of claim 33 wherein the 
personal video recorder extensions are further configured 
to allow the user of the interactive television program 
guide to schedule a program to be recorded before the 

5 program occurs . 

37. A method for providing a user with 
interactive television program guide functionality using 
user television equipment having a personal video 
recorder compliant device and a personal video recorder 

5 device, which are coupled to one another, the method 
comprising : 
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allowing the user to control the 
interactive television program guide functionality by 
sending a command to the personal video recorder 
10 compliant device; 

generating a signal at the personal video 
recorded compliant device, wherein the signal corresponds 
to the command; and 

communicating the signal to the personal 
15 video recorder device, wherein the signal is used by the 
personal video recorder device to execute the command. 



38. The method of claim 37 further comprising 
seamlessly integrating functionality associated with the 
personal video recorder device with the interactive 
television program guide. 

5 

39. The method of claim 37 further comprising 
providing personal video recorder application programming 
interfaces that are configured to determine the type of 
video recorder device being coupled to the personal video 

5 recorder device. 



40. The method of claim 3 7 wherein the 
generating a signal comprises generating an infra-red 
signal . 



41. The method of claim 37 wherein the 
generating a signal comprises generating a command to 
record a program. 



42. The method of claim 37 wherein the 
generating a signal comprises generating a command to 
view a recorded program. 
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43 . A method for providing a user with 
interactive television program guide functionality using 
user television equipment having a personal video 
recorder compliant device and a personal video recorder 
5 device, which are coupled to one another, the method 
comprising : 

allowing the user to control the 
interactive television program guide functionality by 
communicating a command to the personal video recorder 
10 device; 

generating a signal at the personal video 
recorder device, wherein the signal corresponds to the 
command; and 

communicating the signal to the personal 
15 video recorder compliant device, wherein the signal is 
used by the personal video recorded compliant device to 
execute the command. 



44 . The method of claim 43 further comprising 
seamlessly integrating functionality associated with the 
personal video recorder device with the interactive 
television program guide. 

5 

45. Th e method of claim 43 further comprising 
providing personal video recorder application programming 
interfaces that are configured to determine the type of 
video recorder device being coupled to the personal video 

5 recorder device. 

46. The method of claim 43 wherein the 
generating a signal comprises generating an infra-red 
signal . 
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47. The method of claim 43 wherein the 
generating a signal comprises generating a command to 
record a program. 



48. The method of claim 43 wherein the 
generating a signal comprises generating a command to 
view a recorded program. 



49. A method for allowing a personal video 
recorder compliant device to communicate with a personal 
recorder device, the method comprising: 

coupling the personal video recorder 
5 device to the personal video recorder compliant device; 

detecting the personal video recorder 
device being coupled; 

determining the type of personal video 
recorder device being used based on information received 
10 from the personal video recorder device; and 

establishing communications between the 
personal video recorder device and the personal video 
recorder compliant device. 



50. The method of claim 49 wherein the 
determining the type of personal video recorder device 
being used compromises using a handshake protocol to 
request and receive the information from the personal 
5 video recorder device. 



51. The method of claim 49 wherein the 
determining the type of personal video recorder device 
being used compromises using application programming 
interfaces to interpret in the information received from 
5 the personal video recorder device. 
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52 . A machine readable medium having machine 
program logic recorded thereon for: 

allowing a user to control an interactive 
television program guide 1 s functionality by sending a 
5 command to a personal video recorder compliant device; 

generating a signal at the personal video 
recorded compliant device, wherein the signal corresponds 
to the command; and 

communicating the signal to a personal 
10 video recorder device, wherein the signal is used by the 
personal video recorder device to execute the command. 



53 . The machine readable medium of claim 52 
further comprising machine program logic recorded thereon 
for facilitating communications between the personal 
video recording device and the personal video recording 

5 compliant device using. 

54 . The machine readable medium of claim 53 
wherein the machine program logic comprises using 
application programming interfaces. 

55. The machine readable medium of claim 52 
further comprising machine program logic recorded thereon 
for providing the user with the ability to playback a 
recorded program. 

5 

56. The machine readable medium of claim 55 
wherein the machine program logic comprises allowing the 
user to manipulate the playback of a recorded program. 
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57. The machine readable medium of claim 52 
further comprising machine program logic recorded thereon 
for : 

providing a first interactive television 
program guide on the personal video recorder compliant 
system; and 

providing a second interactive television 
program guide on the personal video recorder system. 



58. The machine readable medium of claim 57 
further comprising machine program logic recorded thereon 
for integrating the first interactive television program 
guide and the second interactive television program 
5 guide . 



59. The machine readable medium of claim 58 
wherein the machine program logic comprises using 
personal video recorder extensions. 



60. A machine readable medium having machine 
program logic recorded thereon for: 

allowing a user to control an interactive 
television program guide's functionality by communicating 
5 a command to a personal video recorder device; 

generating a signal at the personal video 
recorder device, wherein the signal corresponds to the 
command ; and 

communicating the signal to a personal 
10 video recorder compliant device, wherein the signal is 
used by the personal video recorded compliant device to 
execute the command. 
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61. The machine readable medium of claim 60 
further comprising machine program logic recorded thereon 
for facilitating communications between the personal 
video recording device and the personal video recording 

5 compliant device using. 

62 . The machine readable medium of claim 61 
wherein the machine program logic comprises using 
application programming interfaces. 

63 . The machine readable medium of claim 60 
further comprising machine program logic recorded thereon 
for providing the user with the ability to playback a 
recorded program. 

5 

64 . The machi ne readable medium of claim 63 
wherein the machine program logic comprises allowing the 
user to manipulate the playback of a recorded program. 



65. The machine readable medium of claim 60 
further comprising machine program logic recorded thereon 
for : 

providing a first interactive television 
5 program guide on the personal video recorder compliant 
system; and 

providing a second interactive television 
program guide on the personal video recorder system. 



66. The machine readable medium of claim 65 
further comprising machine program logic recorded thereon 
for integrating the first interactive television program 
guide and the second interactive television program 
5 guide . 
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67. The machine readable medium of claim 66 
wherein the machine program logic comprises using 
personal video recorder extensions. 



68. A machine readable medium having machine 
program logic recorded thereon for: 

coupling a personal video recorder device 
to a personal video recorder compliant device; 
5 detecting the personal video recorder 

device being coupled; 

determining the type of personal video 
recorder device being used based on information received 
from the personal video recorder device; and 
10 establishing communications between the 

personal video recorder device and the personal video 
recorder compliant device. 



69. An interactive television system for 
providing a user with the ability to record television 
programming, the system comprising: 

means for allowing the user to control an 
5 interactive television program guide's functionality by 
sending a command to a personal video recorder compliant 
device ; 

means for generating a signal at the 
personal video recorded compliant device, wherein the 
10 signal corresponds to the command; and 

means for communicating the signal to a 
personal video recorder device, wherein the signal is 
used by the personal video recorder device to execute the 
command . 
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70. An interactive television system for 
providing a user with the ability to record television 
programming, the system comprising: 

means for allowing the user to control an 
5 interactive television program guide 1 s functionality by 
communicating a command to a personal video recorder 
device ; 

means for generating a signal at the 
personal video recorder device, wherein the signal 
10 corresponds to the command; and 

means for communicating the signal to a 
personal video recorder compliant device, wherein the 
signal is used by the personal video recorded compliant 
device to execute the command. 

15 

71. An interactive televis ion system for 
providing a user with the ability to record television 
programming, the system comprising: 

means for coupling a personal video 
5 recorder device to a personal video recorder compliant 
device ; 

means for detecting the personal video 
recorder device being coupled; 

means for determining the type of personal 
10 video recorder device being used based on information 
received from the personal video recorder device; and 

means for establishing communications 
between the personal video recorder device and the 
personal video recorder compliant device. 
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